Effects of human neural stem cell transplantation in canine spinal cord hemisection.
Previous works have reported that the transplantation of neural stem cells (NSCs) may improve functional recovery after spinal cord injury (SCI), but these results have been mainly obtained in rat models. In the present work, the authors sought to determine whether the transplantation of human NSCs improves functional outcome in a canine SCI model and whether transplanted NSCs survive and differentiate. Human NSCs (HB1. F3 clone) were used in this work. Lateral hemisection at the L2 level was performed in dogs and either (1) Matrigel (200 microl) alone as a growth-promoting matrix or (2) Matrigel seeded with human NSCs (10(7) cells/200 microl) were transplanted into hemisected gaps. Using a canine hind limb locomotor scale, functional outcomes were assessed over 12 weeks. Immunofluorescence staining was performed to examine cell survival, differentiation and axonal regeneration. Compared with dogs treated with Matrigel alone, dogs treated with Matrigel + human NSCs showed significantly better functional recovery (10.3 +/- 0.7 versus 15.6 +/- 0.7, respectively, at 12 weeks; p<0.05). Human nuclei-positive cells were found mainly near hemisected areas in dogs treated with Matrigel + NSCs. In addition, colocalization of human nuclei and neuronal nuclei or myelin basic protein was clearly observed. Moreover, the Matrigel + NSC group showed more ascending sensory axon regeneration. The transplantation of human NSCs has beneficial effects on functional recovery after SCI, and these NSCs were found to differentiate into mature neurons and/or oligodendrocytes. These results provide baseline data for future clinical applications.